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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a cleaning gas which enables 
unnecessay 

deposits on the inside wall of a thin-film forming apparatus, 
tools, etc., to 

be effectively removed by using hypofluorite alone or a mixture 
thereof with a 
diluent gas. 

SOLUTION: Hypofluorite alone, a mixture thereof with at least 
1 vol.%, pref. 



at least 5 vol.1, still pref. at least 10 vol.%, diluent gas, or 
a mixture of 

hypofluorite with 0.4-90 vol.% oxygen or oxygen-contg . gas is 
used as a 

cleaning gas. Cleaning of unnecessary deposits in a thin-film 
forming 

apparatus is done at 10-700 
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(54) CLEANING GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleaning gas which enables unnecessay 
deposits on the inside wall of a thin-film forming apparatus, tools, etc., to be effectively 
removed by using hypofluorite alone or a mixture thereof with a diluent gas. 
SOLUTION: Hypofluorite alone, a mixture thereof with at least 1 vol.%, pref. at least 5 
vol.%, still pref. at least 10 vol.%, diluent gas, or a mixture of hypofluorite with 0.4-90 
vol.% oxygen or oxygen-contg. gas is used as a cleaning gas. Cleaning of unnecessary 
deposits in a thin-film forming apparatus is done at 10-700°C pref. 20°C (room temp.) to 
600°C. The pressure in the cleaning is not specifically limite; though, 0.1-760 Torr is 
pref. in plasmaless cleaning, and 1 mTorr to 10 Torr, in plasma cleaning. The cleaning 
gas discharged out of the thin-film forming apparatus can be easily made harmless, 
enabling the global warming and ozone layer depletion to be easily prevented. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] In the thin film device manufacture process centering on semi- 
conductor industry, the optical device manufacture process, and the charge manufacture process 
of super-steel, various thin films, a thick film, fine particles, a whisker, etc. are manufactured 
using a CVD method, the sputtering method, a sol gel process, and vacuum deposition. In case 
these are manufactured, a deposit generates to the jig which supports reactor inner walls other 



than on [ the film, a whisker and fine particles should be made to deposit on ] the specified 
substance, and the specified substance. Since it becomes difficult to manufacture the good film, a 
particle, a whisker, etc. since it will become the cause of particle generating if an unnecessary 
deposit generates, it must remove at any time. 

[0003] It is desired to be comparatively unstable in that the reaction rate to ** cleaning object is 
high as engine performance for which the cleaning gas which removes such an unnecessary 
deposit is asked, that damage elimination processing of** cleaning exhaust gas is comparatively 
easy, and ** atmospheric air, and for the effect to global warming to be small etc. in order to 
remove such an unnecessary deposit in the actual condition - C2F6, CF4, C4F8, and NF3 and 
C1F3 etc. - although cleaning gas is used, there are the following problems in these gas. 
[0004] C1F3: Since reactivity is dramatically high, when the case where it is used under an 
elevated temperature, and the plasma are used, breakage on the equipment ingredient usually 
used is remarkable. 

If it is not an elevated temperature beyond NF3:300 degree C, reactivity is low, and cleaning of 
the discard deposited outside piping or a plasma field cannot be performed. Moreover, because 
of damage elimination processing, since the elevated temperature is required, a running cost is 
comparatively expensive. 

[0005] C2F6, CF4, C4F8: Cleaning of the discard deposited outside piping or a plasma field 
cannot be performed. Moreover, if plasma cleaning is carried out, the compound of a 
fluorocarbon system will accumulate. If oxygen is added in order to reduce the alimentation of 
fluorocarbon, generating of an oxide will take place. It is a very stable compound and processing 
of the exhaust gas after cleaning is difficult, and because of processing, since the elevated 
temperature is required, a running cost is comparatively expensive. Moreover, into an 
environment, it exists in stability, and since the global warming potential is high, the adverse 
effect to an environment is done. 
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fc. ^n^3«OTXhf-X5:7-5X-7CVDgg<0 30 y^Wk £ ft x 'J 3 y IKH^ k%*)tmiX^tzH> 

T«MLLfc8»U CFsOFtfxfcEE*: 0. 5T £. fc-tti-tfUS*. =5:fc. fl#i«*ftC*J^Tfc»6 

orr. 1 0 SCCMT8SL. 2 0'CO^fr tlfite? U-xy^T'^TVtfc. 

tt. ■fxht-xsiaiLfcTaniacBHiiW** [0028] 

gc: 13. 5 6MHz. EK&Pttft : 0. 3 15W/cm* 





KfciftS (SCCM) 


ssatftcsccoo 




ft * 




0 


0 


1 


o 




0 


0 


2 


o 




0 


0 


3 


A 




1 


0 


3 






3 


0 


3 


A 




4 


0 


3 


o 




4 


0 


1 0 


A 




1 00 


0 


1 0 


O 




5 0 0 


0 


to 


o 




5 0 


5 0 


1 0 


o 




5 0 0 0 


0 


1 0 


0 




8 0 0 0 


0 


1 0 


0 


Sfcttl64 


9 0 0 0 


0 


1 0 


□ 



[0029] mmme 5-7 0 ^ist+o^'j yjywoyjx-?? v--ynmyM 

S i HtZmWkLXi'VriyZimt&gm.lzCFsO LffcWI:. KflBWHi. CFsOF^xSffl:: 1SL 
F^XtKlg^b^ft^X^SAL. fUftHMfCWR M. E^j : 1 To r r . 3 0^. fflS{i^SrtC^* J 
Uc^Uny. ^'J^5y^at^7-5XV»|--C'i>l)^50 J>S*lEWWi2 0-C. R^+«i4 0-4 0 0*CT& 
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(8) SHWl 1-2 36 56 1 

13 14 

f»»**S5fc*U:. «*5*O0te, RJESsl*k S [0030] 



IgffifHGS COt = 20SCCM O 

36K(fl66 CO = SOSCCM O 

HJ6C167 NO = 20SGCM O 

£igfl»68 NO =100SCCM O 

36tfiffl6 9 NOj= 5SCCM O 

36(60170 NiO = 10SCCM O 



[OO3 1]*iS0!7 1 10! 
KJSfi&fc&C V D |C J: o X Wflgtf 1 0 - 2 0 u m tftft 

mmmzmzitLxm&izmttv. um*. 

TyXl\,z£hV ^-hTyX-?? V-->-/Z'trr> 
fc. tfXt L-CCFsOF^ttfflLfcHai, KJGttl*!tt 
f±5S£K;?y-->' ; /£*rC*5 9. B«rtC*WLTV^ 

yyxtx^tz. 

^^0^** : 50W ( 1 3. 56MHz) 20 
iiX&h : 0. lTo r r 
CFsOFgM : 1 000SCCM 

[0032] HJS01J7 2 

RJHHMCJftC VDlCj; oT WR*« 1 0 ~ 2 0 ju mt§t» 



fc. ^XfcL-CCF 2 (OF) t^ttfflLfctt*. RffiH 
TVvMBtt <Wfc*»IHHW:«)»a»> i££K?y 
(£ft) 

V-f ?D?gaj7J : 50W ( 1 3. 56MHz) 

tfXEft : 0. lTo r r 

CF 2 {OF) 2 ai :1000SCCM 

mm. : i 8-c 

:10* 

[00333 

few********* 9 y --yyfixx-h y . r 
5Xv^u--y^ r5Xvi>^^y--y^co}R^r 
0 ,4 £ . BaSBMctttt Lfc ? u -- v / 

y -~vytfx*m&h hnx-bi . 



(51) Int. ci. e FI 

H0 1L 21/3065 H0 1L 21/304 64 5C 

21/304 6 4 5 C 1 1 D 7/02 

//CUD 7/02 7/38 

7/38 17/00 

17/00 H0 1L 21/302 F 
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